Extremely high energy-density nuclear matter is produced in energetic Au Au collisions at the relativistic heavy ion collider (RHIC) [1, 2] . The dynamical evolution of this matter is predicted to reflect the presence and evolution of the quark gluon plasma (QGP)-a new phase of nuclear matter [3] [4] [5] . Azimuthal correlation measurements are important in several ways. They serve as a ''barometric sensor'' for pressure gradients developed in the collision and hence yield insight into crucial issues of thermalization and the equation of state (EOS) [6 -8] . They provide important constraints for the density of the medium and the effective energy loss of partons which traverse it [9] . They can provide valuable information on the gluon saturation scale in the nucleus [10] .
Recent measurements at RHIC ( s NN p 130 and 200 GeV) indicate a mixture of (di-)jet and harmonic contributions to azimuthal correlations in Au Au collisions [11] [12] [13] [14] . The asymmetric (di-)jet contributions are found to be relatively small but can be separated; they show an increase with p T and indicate strong suppression of away-side jet yields [13] . Significant modifications to the away-side jet topology have also been reported [15] . These observations, which are particularly striking for very central collisions, have been interpreted as evidence for parton energy loss and jet quenching in the produced medium [3] . The harmonic contributions show significant strength at midrapidity with characteristic dependencies on p T and centrality [11,16 -18] . They are typically characterized by the second order Fourier coefficient, v 2 he i2 1 ÿ RP i, where 1 represents the azimuthal emission angle of a charged hadron and RP is the azimuth of the reaction plane. The brackets denote statistical averaging over particles and events. At low p T (p T & 2:0 GeV=c) the magnitude and trends of v 2 are under-predicted by hadronic cascade models supplemented with string dynamics [19] , but are well reproduced by models which incorporate hydrodynamic flow [5, 7] . This has been interpreted as evidence for the production of a thermalized state of partonic matter [3] [4] [5] . At higher p T the predictions of quark coalescence [20] are consistent with the data [18, 21] , and quantitative agreement has been achieved with transport model calculations which incorporate large opacities [22] .
At Super Proton Synchrotron (SPS) energies ( s NN p 17 GeV) azimuthal correlation measurements also indicate a mixture of (di-)jet and harmonic contributions [23, 24] . However, the observed anisotropy of the harmonic contribution is approximately 50% of the value observed at full RHIC energy ( s NN p 200 GeV). Therefore, an important outstanding issue is the detailed behavior of v 2 over the range which spans SPS-RHIC energies. In recent work, the PHOBOS Collaboration has investigated the patterns for p T -integrated v 2 over a broad range of pseudorapidities [25] . We present more revealing differential measurements for Au Au collisions at [26] . Track reconstruction was accomplished at each collision energy via pattern recognition using a drift chamber (DC) followed by two layers of multiwire proportional chambers with pad readout (PC1 and PC3) located at radii of 2, 2.5, and 5 m, respectively [26] . For each analysis, the collision vertex z GeV, cuts in the space of BBC versus zero-degree calorimeter analog response were employed; they reflect percentile cuts on the total interaction cross section at each beam energy [27] . Estimates for the number of participant nucleons N part were also made for each of these cuts following the Glauberbased model detailed in Ref. [27] . Systematic uncertainties associated with these determinations are estimated to be less than 10% for central and midcentral collisions.
The differential v 2 measurements reported in this Letter have been obtained via three separate methods of analysis:
First, we used the reaction plane technique which correlates the azimuthal angles of charged tracks detected in the central arms with the azimuth of an estimated event plane
2 , determined via hits in the north and south BBC's located at jj 3-3:9 [18] . This method was used for the analysis of data taken at both s NN p 62:4 and 200 GeV. Corrections [18, 28] were applied to account for possible azimuthal distortions in the distribution of the estimated reaction planes. Values of v 2 were calculated via the expression
where the denominator represents a resolution factor which corrects for the difference between the estimated and the true azimuth of the reaction plane RP [18, 28] . The estimated resolution of the combined reaction plane from both BBC's [18] has an average of 0:330:16 over centrality with a maximum of about 0:420:19 for s NN p 20062:4 GeV. Thus, the estimated correction factor, which is the inverse of the resolution for the combined reaction plane, ranges from 2:45:4 to 5:013.
Second, we performed a cumulant analysis on data collected at s NN p 200 and 62.4 GeV to obtain the anisotropy directly [29] 
where the double brackets denote an average over pairs of particles emitted in an event followed by further averaging over events. For a detector having full azimuthal acceptance, the averages he 2i 1 i and he ÿ2i 2 i vanish due to symmetry considerations to give the second order cumulant estimate v 2 f2g [29] of v 2
Since
of the extracted anisotropy. To correct for this underestimate, separate correction factors (30%) were evaluated and applied for each centrality and p T cut, at each collision energy, following the procedures detailed in Ref. [29] .
Third, we extracted the anisotropy at s NN p 62:4, 130, and 200 GeV via assorted two-particle correlation functions [11, 18] : C N cor =N mix , where N cor is the observed distribution for charged particle pairs selected from the same event, and N mix is the distribution for particle pairs selected from mixed events. Mixed events were obtained by randomly selecting each member of a particle pair from different events with the same multiplicity and vertex cuts.
To extract the anisotropy of these correlations, two correlation functions were generated for each p T and centrality selection [11, 18] where the Gaussian and harmonic terms are used to characterize the asymmetry (at small ) and the anisotropy of the correlation function, respectively [11, 13] . Figure 1 shows representative correlation functions obtained for charged hadrons detected in the PHENIX central arms (ÿ0:35 < < 0:35) at s NN p 62:4 GeV. Correlation functions for midcentral events (centrality 20%-40%) are shown for hadrons with 0:5 < p T < 0:7 GeV=c and 1:0 < p T < 1:5 GeV=c in Fig. 1(a) and Fig. 1(c) , respectively. The same p T cuts have been made for the correlation functions shown in Figs. 1(b) and 1(d) but for more peripheral collisions (centrality 40%-60%). For both sets of correlation functions 0:65 < p T;ref < 2:5 GeV=c. Figures 1(a)-1(d) show a clear anisotropic pattern with relatively small asymmetries (0 =180 ratios). Such asymmetries have been attributed to small jet contributions to the correlation functions [11, 13] , and are expected to decrease with decreasing s NN p . The curves in Fig. 1 indicate a fit to the correlation function with Eq. (4); they show an increase of the anisotropy with increasing impact parameter and p T . These trends are similar to those of prior AGS, SPS, and RHIC measurements [16, 23, 24, 30] and are consistent with the expected patterns for in-plane elliptic flow [5, 7] . Systematic errors are estimated to be 10%, 5%, and 5% for extractions via the reaction plane, cumulant, and correlation function methods of analysis, respectively. The results, which are shown for two separate centrality cuts (0%-20% and 20%-40%) in each case, indicate an initial increase of v 2 with p T followed by the previously observed plateau for p T * 2:5 GeV=c [11, 17] . The close agreement of v 2 p T values obtained from the cumulant and correlation function methods of analysis serve to confirm the reliability of these methods of extraction. On the other hand, the agreement between results from these latter methods and that obtained from the reaction plane method is quite striking, given the large rapidity gap (3 units) between the particles used for reaction plane determination and the midrapidity particles correlated with this plane. It is expected that the latter correlations are less influenced by nonflow contributions, especially for p T < 2:0 GeV=c. Consequently, we attribute this agreement to the absence of strong nonflow contributions to the hadron correlations (for p T < 2:0 GeV=c) at midrapidity. A similarly good agreement between the different methods of analysis was obtained for all centralities presented in this work. Figure 3 compares the centrality and p T dependence (respectively) of the anisotropy obtained at several collision energies. The circles, stars, and squares in Fig. 3(a) show v 2 N part for hp T i selections of 0. 4 The STAR, CERES, and E895 data are taken from Refs. [17,23,30 -32] , respectively.
